SUMMARY Eight elderly patients (mean (SD) age 72-6 (8&5) years) with severe calcified stenosis of the aortic valve were considered for transluminal balloon dilatation in the Thoraxcenter between March and November 1986. In one patient the procedure could not be performed because of technical difficulties. Balloons of increasing diameter (13-25 mm) were successively passed retrogradely from the femoral artery and manually inflated with pressures of 400-600 kPa (4-6 atmospheres). Post-dilatation, there were significant changes in left ventricular pressures (from 237/21 to 204/13 mm Hg), mean systolic gradient (from 66 to 41 mm Hg, systolic aortic flow (from 172 to 202 ml/s, and aortic valve area (from 0A47 to 0174 cm2); the cardiac index did not increase significantly (from 2-4 to 2-5 1/min/m2). One patient developed a pseudoaneurysm at the site of the femoral artery puncture that required surgical repair two months after the procedure; one patient experienced an acute left hemianopia during the procedure but had almost completely recovered at discharge. Five patients maintained a clinical improvement at a mean follow up time of 4-5 months after the procedure; two patients underwent aortic valve replacement, one because of minimal haemodynamic improvement after aortic balloon dilatation and persistence of severe dyspnoea and the other because of late recurrence of symptoms caused by restenosis after a successful procedure.
The poor prognosis of adult patients with symptomatic aortic stenosis has been known for some time: in particular Ross and Braunwald and Frank et al showed that patients who develop left ventricular failure have a high yearly mortality.1 2 An increasing number of studies have reported that aortic valve replacement can be performed with a reasonable operative mortality and encouraging long term survival, even in patients who are >70 years old.3 5 Percutaneous aortic balloon dilatation for calcific aortic stenosis in elderly patients considered for percutaneous aortic balloon dilatation. The procedure was performed in only seven patients because one, patient 4, a 84 year old man with severe aortic stenosis, was excluded because he had tortuous iliac and subclavian vessels that made diagnostic haemodynamic evaluation difficult. Table 1 shows the clinical data. Two patients were in functional class II of the New York Heart Association and six were in class III. Five patients had a history of previous angina and three of syncopal attacks. Two patients (cases 6 and 7) had signs of congestive heart failure. Most patients presented with associated cardiovascular (cases 3, 5, 6) or non-cardiovascular diseases (cases 4, 7) or both (case 1).
Patient 6 had previously undergone a mitral valve replacement for severe mixed mitral valve disease. A recent catheterisation had confirmed a well functioning Bjork-Shiley prosthesis in the mitral position with severe aortic stenosis (valve area = 0 5 cm2), and mild pulmonary hypertension (arteriolar pulmonary resistance 262 dyn s cm-5). Two patients (cases 2 and 8) had previously declined aortic valve replacement, and were referred to our centre specifically for percutaneous aortic balloon dilatation. Neither had concomitant disease. Percutaneous aortic balloon dilatation was felt to be justified in all patients because of the relatively high surgical risk associated with advanced age, poor general health, and concomitant diseases.
HAEMODYNAMIC AND ANGIOGRAPHIC DATA Left ventricular and aortic pressures and mean systolic transaortic gradients were averaged and calculated on line after acquisition periods of 20 seconds. Cardiac output was computed from duplicate thermodilution measurements by a computerised system that also enabled instant calculation of systolic aortic flow and aortic valve area.6 Table 2 shows the basal haemodynamic data. All patients had a mean systolic gradient >40 mm Hg (in three it was > 70 mm Hg) and an aortic valve area 0-7 cm2.
Large, localised areas of aortic valve calcification were detected in all the patients. Mean (SD) left ventricular end diastolic and end systolic volumes, normalised for body surface area, were 81 (10) ml/m2 and 41 (17) ml/m2 respectively, left ventricular ejection fraction ranged from 30 to 65% (mean 51%), and left ventricular weight ranged from 136 to 209 g/m2 (mean 164 g/m2).
A trace of aortic insufficiency was present in three patients, and there was mild aortic regurgitation in three others. A competent aortic valve was found in one patient.
The aetiology of the aortic valve stenosis was rheumatic in case 6; a presumed degenerative pathogenesis was suspected in the other patients who were > 63 years old and who had late discovery of a cardiac murmur with no previous history of acute rheumatic fever.
BALLOON DILATATION PROCEDURE
After being informed of the possible risks of the procedure all patients gave their informed consent. Percutaneous aortic balloon dilatation was performed in two patients at the time of the diagnostic catheterisation and at a separate session in five patients. A Swan-Ganz thermodilution catheter was positioned in the pulmonary artery via the left femoral vein and a 7F pigtail catheter was placed via the left femoral artery in the ascending aorta.
Before we started percutaneous aortic balloon dilatation, we gave intravenous atropine (10 mg) and heparin (5000 IU). One to two units of blood were usually infused to expand the circulating volume. We found that these patients were susceptible to severe hypotension caused by the loss of small amounts of blood associated with the exchange of catheters.
We advanced a left 7F Judkins or Amplatz catheter through the right femoral artery into the ascending aorta just above the aortic cusps and directed its tip towards the jet stream. Thereafter, a straight 0-038 inch guide wire was used to cross the aortic valve. After the basal left ventricular pressures Table 2 shows the haemodynamic variables measured soon after the last percutaneous aortic balloon dilatation and the same data before dilatation. Statistically significant decreases in peak systolic and end diastolic ventricular pressure, in mean systolic and peak systolic gradient, aortic flow, and valve area were achieved; there was also a slight but not statistically significant increase in cardiac index. Figure 3 shows the aortic valve areas before and after dilatation; all patients had an increase in aortic valve area at the end of the procedure. None the less in three patients the aortic valve area was still < 0-7 cm2 after dilatation. Similar improvements were shown when the mean systolic gradient was evaluated (Fig 4) : in all but three of the patients a decrease > 
